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CHLORINATED HYDROCARBONS AND MERCURY
IN ZOOPLANKTON NEAR THE COAST OF FINLAND
Veijo Miettinen & Marja-Liisa Hattula
MIETTINEN, V. & HATTULA, M-L. 1978. Chlorinated hydrocarbons and
mercury in zooplankton near the coast of Finland. Publications of the Water
Research Institute, National Board of Waters, Finland. No. 30.
Zooplankton was sampled for analysis of chlorinated hydrocarbons and mer
cury near the coast of Finland in 1972. The dominant species in the sampies
were Cladocera or Copepoda species. The fresh weight PCB contents (0.9—
65 big/kg), total DDT contents (0.2—15 .ig/kg) and mercuxy contents (10—
87 g/kg) were rather Iow compared to values obtained by other investiga
tions. None of the samples contained DDT, aldrin or lindane. Local pollution
by industry and municipalities was observed. PCB and total DDT concentra
tions decreased towards the open sea, and were Iower in the Gulf of Bothnia
than in the Gulf of Finland. The use of zooplankton studies in monitoring
Iocal and regional pollution by chlorinated hydrocarbons and mercury was
evaluated.
Index words: Zooplankton, chlorinated hydrocarbons, PCB, DDT, DDE,
DDD, mercury, aldrin, lindane, Baltic Sea.
1. INTRODUCTION
The first observations of the chlorinated hydro
carbons DDT and PCB in Baltic Sea biota were
made in 1965 (Jensen et al. 1969). Within only
a few years pollution by these compounds was
shown to be serious in the Southern and Central
Baltic Sea (Otterlind et al. 1971). Local heavy
pollution of fish by mercury in Swedish and
Finnish coastal waters was also observed (Miljö
vårdsforskning 1 1967, Häsänen and Sjöblom
1968). About 80—90 per centofthetotalamount
of mercury in fish was shown to be in the highly
toxic form of methyl mercury (Noren and
Westöö 1967).
These compounds are known to be bioac
cumulating. In order to obtain rapid evidence
of the level and extent of the pollution prelimi
nary studies were made of the organisms at the
top of the food chain, i.e. predator fish, seals
and sea birds of prey.
The purpose of this study was to clarify the
level of pollution by DDT and its metabolites,
PCB, lindane and aldrin, and also by mercury,
in zooplankton near the coast of Finland.
The suitability of zooplankton studies to
the monitoring of regional and Iocal pollution
by these compounds was also evaluated.
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2. DATA AND METHODS
Zooplankton sampies were taken by the research
vessel “Aranda” offshore from densely and
sparsely populated coastal areas and also from
open sea areas of the Gulf of Finland and the
Gulf of Bothnia in July-August 1972. The sam
pies were netted (0.1 mm mesh) from a depth
of 0—10 m and deep-frozen immediately in glass
botties stopped with natural cork. In the labora
tory, the samples were thawed, removed from
bottles and the fresh weights were determined
on filter paper. Dry weights were obtained after
heating at 70 °C for 24 hours and chlorinated
hydrocarbons were analysed by the method of
Särkkä et al. (1978).
Total mercury was analysed from undried
sampies by the method of Häsänen (1970).
The species composition of the sampies was
analysed by microscope by identifying the
species of the first 50 organisms in each sample.
3. RESULTS AND DISCUSSION
The results of the analyses are shown in Tabies
1—2 and Figure 1. Values below 1 jig/kg are cx
pressed with an accuracy of one decimal place.
The sampling stations in Table 1 are presented
in order from the town or coast towards the
opensea. -
The composition of the sampies is expressed on
a volume basis. The dominant species in the sam
pies were the Cladocera species Bosmina longi
rostris var. maritima P.E. MULLER, (B, Table 1),
Daphnia cucullata G.O. SARS or D. cristata G.O.
SARS (D), or the Copepoda species Eurytemora
birundoides NORDQVIST (E). Ail these species
are herbivores, eating phytoplankton and situated
at the same level in the food chain. This fact is
of importance for local and regional comparisons.
Williams and Holden (1973) have shown that
the PCB contents of zooplankton sampies may
differ very much according to the food habits
of the dominant species, i.e. the PCB contents
of a predator species may be much higher than
those of omnivorous or herbivorous species.
Also Särkkä et al. (1978) found that the S-DDT
contents in the greatest size-fraction of plankton
(0,35 mm mesh net) were on average higher than
in smaller fractions.
None of the sampies taken in this work con
tained DDT, so the total DDT contents (S-DDT)
represent the sum of DDE and DDD contents.
None of the sampies contained lindane (BHC)
or aldrin, either. The analysed PCB contents,
0.9—65 pg/kg (Stations 39 and 28) and S-DDT
contents, 0.2—15 jig/kg (Stations 39 and 28),
were rather low compared to the results of
previous similar studies. Jensen et al. (1971)
analysed mixed zooplankton and phytoplankton
sampies from the Southern Baltic Sea and found
38 jig/kg and 56 zg/kg DDT (fresh weight).
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Fig. 1. Sampling stations nearthe coast of Finland.
1. Kotka 6
2. Kotka 5 t
3. Kotka4A t
4. Kotka 4 c
5. Kotka 3 c
6. Kotka 2 c
7. XV-1 0
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9. Hästholm c
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3 4 7
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2 3 5
2 4 6
3 6 9
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3 5 8
3 4 7
1.0 0.3 1.3
2.1 0.9 3.0
0.8 0.5 1.3 51
2 1 3 33
4 2 6
2 1 3
2 1 3
3 2 5 19
0.2 1.2 1.4
0.2 1.1 1.3 19
1 2 3
2 1 3
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6 0.6 1.4 2.0
6 2.5 0.9 3.4
0.9 0.2
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9 2 - 2
5 0.2 0.8 1.0
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BD
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19 B
24 D
D
17 D
12 D
10 D
21 D
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B
B
B
E
E
B
E
B
E
B
E
8
B
B
D
D
B
B
B
D
1) S-DDT = DDT+DDE-+DDD
2) t = town station
c = coastal statjon
0 = open sea station
Zooplankton sampies taken from the Turku 750 jig/kg (fresh weight) in surface sampies
archipelago in 1972—7 3 and analysed by Linko (0—10 m).
et al. (1974) also had much higher PCB con- On a dry weight basis the PCB contents ob
tents. These authårs found PCB values of 40— tained in this study were 13—585 iig/kg (Stations
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Table 1. PCB, DDE, DDD, S-DDT and mercury contents (kg/kg fresh weight) jo the zooplankton sampies taken from
the Gulf of Finland and the Gulf of Bothnia in July-August 1972.
Sampling station N E PCB DDE DDD S-DDD1) Hg Dominant
species
0.6
- 0.6 E
2 1 3 B
15
- 15 87 B
2 1 3 B
4 2 6 B
0
0
0
c
c
c
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39 and 28) and the S-DDT contents were 3—139
iig/kg (Stations 30 and 28). The mean PCB and
S-DDT contents in these sampies are lower
(Table 2) than those determined in the plankton
of Lake Päijänne in 1972—1974 by Särkkäetal.
(1978). These authors obtained values of 290
4ug PCB/kg and 91 pg S-DDT/kg.
O On a fat weight basis the PCB contents ob
tained were 130—2 500 jig/kg (Stations 39 and
1) and S-DDT contents 30—850 tg/kg (Stations
39 and 1). In sampies taken with a net of the
same mesh size (0.1 mm) from the Stockholm
archipelago in 1971—1972, Jensen et al. (1972)
found PCB values of 300—35 000 pg/kg.
The highest PCB and S-DDT contents were
found in sampies from station 28, situated off
the town of Vaasa. A transformer factory in this
town uses PCB (about 40 tons in 1971) and the
main losses occurred to the atmosphere. A pack
ing plant in Vaasa delivered most of the DDT
preparations used in Finland until their use was
discontinued in 1970.In the area of the Bothnian
Sea local PCB contamination was also observed
off Uusikaupunki, Pori, Raahe, Kemi and Tornio.
In station 26 the high PCB value may be due to
the River Kokeniäenjoki. The largest amounts
of PCB in Finland are used along this river
(about 200 tons in 1971).
In the Gulf of Finland obvious PCB contami
nation was observed off the town of Kotka, one
of the biggest harbours in Finland, and off Lovii
sa and Porvoo, where the biggest oil harbour and
oil refinery of Finland is situated No sampies
wnere taken off Helsinki. No DDT contamina
tion was observed except in the samples just off
Kotka and Vaasa.
The mercury contents in the samples were
10—87 kg/kg (Stations 13 and 28). In the River
Kokemäenjoki the mercury contents in plankton
taken with a 0.08 mm mesh net in 1969—70
were 50 jg/kg upstream of a chloralkali factory
and 3 90—3 240 pg/kg downstream (V. Miettinen,
unpublished data).
The highest mercury contents were in samples
from station 28, off the town Vaasa. The same
packing plant delivering the DDT preparations
also delivered most of the mercury compounds
used in the pulp and paper industry in Finland
until 1968, and stiil supplies the majority of
mercuric compounds used in Finnish agriculture.
In Table 2 the contents of PCB and DDT in
the town, coastal and open sea areas studied are
presented. PCB and DDT contents decreased
towards the open sea. A similar observation was
made in the Stockholm archipelago by Jensen
et al. (1972). The contents in samples from the
Gulf of Bothnia were lower than in those from
the Gulf of Finland. Jensen et al. (1971) ob
served the same phenomenon in fish. The con
tents of chlorinated hydrocarbons decreased
from the Southern Baltic Sea towards the North.
The results obtained indicate that well-defined
zooplankton samples can be used in the regional
monitoring of chlorinated hydrocarbons in the
Baltic Sea. Local sources of pollution could also
be detected.
Table 2. Mean PCB and S-DDT contents (ILg/kg fresh weight and dry weight) in town, coastal and open sea stations.
PCB SDDT NumberStations
fresh dry fresh dry of sampies
Town stations
Gulf of Finland 20.6 249 6.8 82 6
Gulf ofBothnia 1) 38.5 365 10.5 103 2
Coastal Stations
Gulf of Finland 13.1 173 6.4 80 7
GulfofBothnia 7.8 130 2.3 38 11
Archipelago off Turku 2) 8.0 104 2.4 34 3
Open sea stations
Gulfof Finland 12.1 139 6.5 65 6
GulfofBothnia 5.3 79 3.3 46 6
1) Includes the high values of station 28
2) Includes values of stations 20, 21 and 22
4 127802939E—13
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LOPPUTIIVISTELMÄ
Veijo Miettinen
Marja-Liisa Hattula
Vuonna 1972 heinä-elokuussa kerättiin Suomen
lahden ja Pohjanlahden rannikolta sekä Saaristo
mereltä 41 eläinplanktonnäytettä. Näytteissä oli
vat valtalajeina vesikirput ja hankajalkaisäyriäiset.
Näytteistä analysoitiin DDT-, DDE-, DDD-, PCB-,
aldriini-, lindaani- ja elohopeapitoisuus. Todetut
kokonais-DDT-pitoisuudet (0.2—15 kg/kg tp.)
PCB-pitoisuudet (0.9—6 5 big/kg tp.) ja elohopea
pitoisuudet (10—8 7 pg/kg tp.) olivat melko pie
niä verrattuina muiden vastaavien tutkimusten
tuloksiin. Näytteissä ei todettu DDT:a, aldriinia
ja lindaania. Teollisuuden ja asutuksen vaikutuk
sesta todettiin paikallisesti kohonneita pitoi
suuksia. Pitoisuudet alenivat aivan rannikon edus
tulta ulkomerelle päin ja olivat Pohjanlahdella
alhaisempia kuin Suomenlahdella. Tulosten pe
rusteella lajistoltaan määritettyjä eläinplankton
näytteitä voidaan käyttää kerääntyvien ympä
ristömyrkkyjen esiintymisen alueelliseen ja pai
kalliseen seurantaan.
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